The effects of sympathetic arousal level on short-and long-term habituation of the skin conductance response component of the orienting response (OR) were investigated in an experiment employing 28 subjects. Threat of shock was used to increase the arousal level of one group of subjects. These subjects were compared to a group which was not threatened by shock. Results indicated that threat of shock significantly increased tonic skin conductance level. More importantly, this increase in physiological arousal level was associated with decreased short-and long-term habituation of the OR. These results demonstrate that physiological arousal level significantly affects the habituation process.
It has been demonstrated that interstimulus interval (lSI) length differentially affects short-and long-term habituation of autonomic components of the orienting response (OR) in human subjects (Gatchel, 1975) . Tone exposure at a short 20-sec lSI length resulted in greater relative habituation than exposure at a longer loo-sec lSI length . However, when subjects were tested 15 min later with both 20-and loo-sec ISis, habituation was greater for the long-lSI group . Thus, the results indicated that long-term OR habituation was directly related to lSI length while short-term habituation was inversely related to lSI length. A similar effect has been found for startle-response habituation in the rat (Davis, 1970) . Gatchel (1975) suggested that two different inhibitory processes must be active in order to account for the short-and long-term habituation differences. During short-term habituation, the high rate of stimulus input present in the 20-sec lSI group may have resulted in too brief a time period to have allowed complete recovery of a response to one stimulus before the next succeeding stimulus was presented. It was suggested, therefore, that an autonomic response refractory period may have accounted for the greater short-term habituation demonstrated by the 20-sec lSI group.
It was also suggested that the long-term habituation differences may have been due to arousal level effects. This suggestion was based on the finding that, relative to the long-lSI group, the short-lSI group was associated with a higher skin-conductance level by the end of the initial short-term habituation phase of the experiment, which was significantly maintained when subjects were tested for long-term habituation IS-min later . It was speculated that the high rate of stimulus input may have generated and maintained This research was supported in part by a grant to the first author from the University of Texas at Arlington Organized Research Fund.
an elevated level of sympathetic arousal in the short-lSI group . This high level of arousal may have interfered with the consolidation process that prompts habituation and may have potentiated responding on subsequent exposures to the test stimulus.
If arousal level does significantly affect the habituation process, then other techniques for eliciting sympathetic activity should similarly interfere with secondary habituation. The present experiment was designed to examine whether elevation of sympathetic arousal, directly elicited by threat of shock, significantly interferes with long-term habituation. These data should more clearly illuminate whether physiological arousal level is an important factor in the habituation process.
METHOD

SubjectB
Subjects consisted of 28 female undergraduates from the introductory psychology subject pool at the University of Texas at Arlington . They received points to be applied to their course grade for participation in this experiment. All subjects reported having normal hearing.
Apparatus
Skin resistance was continuously monitored throughout the experiment on a Narco Bio-Systerns physiograph. Beckman silver-silver chloride electrodes (l -cm radius) were attached to the palm and ventral side of the wrist of the subject's nonpreferred hand to record skin resistance . An inactive "dummy" shock electrode was attached to the wrist of the subject's preferred hand . Johnson & Johnson K·Y jelly was used as the electrolyte in recording skin resistance . A physiogrph GSR coupler imposed a current of 10 microA through the two electrodes. Two channels of electrodermal data were collected. The first channel was dc coupled, and it recorded tonic skin-resistance levels at a low sensitivity setting (2,SOO-ohm resistance change sensitivity). The second channel was capacitor coupled, with a 6·sec time constant, which allowed the recording of short-term phasic responses at a high sensitivity setting (SOO-ohm resistance change sensitivity).
Stimuli were 2-sec tones presented binaurally over a matched set of Grason -Stadler earphones. The tones were generated by a Hewlett-Packard 200 CD oscillator. with a ramp-control electronic switch imposing a lO-msec rise and decay time on the tones. The tone intensity was 6S dB, as measured by scale Cs of a General Figure I . Average skin-conductance levels for groups over trials . Average phasic skin conductance response curves for groups . plotted in blocks of three trials. are presented in Figure 2 . This figure shows that th e Gr oup 2 shock-threatened subj ects demonstrated a slower rate of habituation during Part I. relative to the Group 1 subjects . Both groups reached a comp arable level of habituation by the end of Part 1. However. in Part II. Group 2 demonstrated initially less habituation than Group 1. One between-(groups) and one within-(trials) subjects analysis of variance confirmed these results. In Part I, there was a significant trials effect. F(l4.364) = 7.65. P < .001.
indicating the occurr ence of habituation over trials . More import antly. there was a significant Group by Trials interaction effect. F(l4.364) = 10.83. P < .00 1.
which stat istically confirms that the rate of habituation was slower for the Group 2 subjects. In Data Reduction and Analysis Phasic skin -resistance resp onse measures were tr an sformed to un its of log cond ucta nce using the formul a : 10g(1 /R, l -log(l /R 2 l . where R, is the maximum resistance d eflecti on peak occurring with in 5 sec of stimulus onset . and R z is the prestimulus resistance ba se level. Ton ic skin-resista nce levels were measured prior to the onse t of ea ch stimulus and conver ted to conductance un its.
T he skin-resis tance d at a were me asured b y scorers who had no kn owled ge of the experimenta l contingencies of the pr esent study. Th e d at a were punched on computer cards for computation of the ab ove-d escribed tran sformations and later st at istical an alyses on an IBM 370 computer.
RESULTS
Figure 1 plots the mean tonic skin conductance levels for groups over trials . for Parts I and II . They are plotted in blocks of three trials. This tigure shows that the group which received the threat of shock instru ctions (G roup 2) is associated with a higher Experimental Design and Procedure Subje cts were ran d omly assigned to one of two groups (14 subjects per gro up). wh ich differed only in the inst ructions th at were ad mi nistered . In Part I of th e experiment . all subjects rece ived tones every SO. 60 . or 70 sec. with a mean lSI of 60 sec. Each subject received IS tones . In Part II of the experiment. which tested for long-term hab itu ation effects. IS tones were again administered with a mean lSI presentation rate of 60 sec.
The subject was seated in a comfortable chair in a partially soundproof room . After th e recording electrodes were attached . the expe rim enter calibrated the recording equ ipment in an adjacent room. T he experimenter th en read the differential group inst ructio ns . Gr oup I subj ects were adm inistered instructions which informed them that th ey would hear a seri es of tones . Gro up 2 subje cts rece ived similar instruc tions. but with the add ition of a threat of sh ock statement. T he inst r uctions are presented below. Group 1 subje cts were not read the sentence within the par entheses. This sentence. intended to elicit an elevatio n of sympathetic ar ou sal. was ad ministered only to the Gr oup 2 subjects . " Du ring the course of the experiment you will be present ed some tone s through the headset. (Also. you may receive a mild elect ric shoc k through the elec trode on your wrist at some point during th e experi ment.l Please sit qu ietl y. rela x but do not fall as leep . Please try to move as little as possible since movement int erfer es with our ph ysiological recording. I will let you know over th e int ercom when the session is completed . Do you have an y que sti ons ? If not . we will get started in a few minutes."
Afte r readin g th e instructions. the experimenter left the room and. afte r a IS-min basel ine period . pre sented the stimuli. It should be noted that at no time during the experi ment was shock ever adm inistered to subjects. At the completion of Part I of th e experiment . subjects were read anot her set of ins truct ions. These ins truc tio ns . presented below. introduced Part II and were intended to eliminat e the threat of sh ock in the Gr oup 2 subjects . Again . the sentence with in the parentheses was not read to the Group I subjects : " During this second part of the experiment. you will aga in be pre sented some tone s through the headset. (You do not. however . have to worry abo ut receiving an electric sh ock du ring th is p art of th e expe riment .I Aga in. please sit qu ietly; rel ax but do not fall asleep . Please move as little as possible since movem ent interferes with our physiological recordi ng."
Th e " dummy" shoc k elec trode was then remo ved from the wrist of all subjects . A IS-min rest period was then given . after which Part II of the experiment was ad ministered .
Radi o Company sou nd-level me ter . The 2-sec tone pr esentation was contro lled by a Scient itic Pr ototype int erval timer. 
DISCUSSION
The results of the present experiment demonstrate that arousal level significantly affects short-and long-term habituation of the OR. In Part I. subjects who received threat of shock instructions displayed significantly higher tonic skin conductance levels. relative to the nonthreatened group. These higher tonic levels were also maintained during Part II of the experiment, even though threat of shock was no longer present. Paralleling these skin conductance level differences. there were significant group differences in the rate of phasic electrodermal response habituation. The shock -threatened group demonstrated a slower rate of short-term habituation. Moreover. even though both groups achieved a comparable level of habituation by the end of Part I. the shock-threatened subjects demonstrated less habituation when the two groups were tested 15 min later for long-term habituation.. Thus, these data indicate that elevated arousal level produces a decrease in both short-and long-term habituation.
Similar to the short-term habituation results of the present stud y. Maltzrnan, Smith. Kantor. and Mandell (1971) had earlier reported that habituation of the electrodermal component of the OR is int1uenced by the tonic state of the individual. These investigators examined the rate of habituation during stress and nonstress conditions. One stress condition employed, an impending academic examination. has been found to increase tonic levels of autonomic activity (Smith & Wenger. 1965) . Although Maltzman et al. (1971) found no statistically significant differences in tonic skin conductance levels between conditions, there was a clear trend of higher tonic levels in the stress condition, relative to the nonstress condition. More importantly, however. was the finding that the rate of habituation was significantly slower during the stress condition. More recently . Crider and Augenbraun (1975) have also implicated the importance of underlying differences in arousal state as a factor affecting the rate of short-term habituation.
As suggested in an earlier stud y (Gatchel, 1975) , the higher level of physiological arousal may interfere with the consolidation process that prompts habituation. Indeed. the dual-process theory advocated by Groves and Thompson (1970) assumes that habituation is a consequence of both phasic response and state processes . The results of the present investigation clearly demonstrate the importance of state processes. as indexed by sympathetic arousal level. in both short-term and long-term habi tuation.
